
CHAPTER 6.--INSTALLATION TECHNIQUES 

6.1 The Bas ic  Philosophy 

The investment  involved i n  any com- 
municat ion system r e p r e s e n t s  a  cons ider -  
a b l e  sum. Even though i t  is d e s i r a b l e  
t h a t  t h e  system work proper ly  each and 
eve ry  t i m e  i t  is c a l l e d  i n t o  use ,  some 
f a i l u r e s  a r e  bound t o  occur.  Most f a i l -  
u r e s ,  however, and e s p e c i a l l y  those  t h a t  
occur  most f r e q u e n t l y ,  a r e  due t o  poor 
i n s t a l l a t i o n  techniques .  An e x t r a  hour 
s p e n t  a t  an i n s t a l l a t i o n  s i t e  can save 
many maintenance t r i p s  and many f r u s t r a t -  
i n g  hours  of system t roubleshoot ing .  

Typica l  f a u l t s  l i k e l y  t o  cause com- 
municat ion ou t r age  a r e  

Pager phone systems 

Each i n s t a l l a t i o n  should be we l l  
planned. A f t e r  an i n s t a l l a t i o n  i s  
completed,  t h e  t e c h n i c i a n  should a sk  
t h e  ques t i on ,  "What can go wrong wi th  
t h i s  u n i t  o r  l i n e ? "  Remember t h e  adage,  
"Whatever can go wrong, w i l l .  " Preven- 
t i v e  measures taken du r ing  i n s t a l l a t i o n  
w i l l  pay o f f  i n  t h e  long run. 

6.2 Pager Phone In s  t a l l a t  i o n  

The pager phones used i n  many under- 
ground c o a l  mines a r e  ba t te ry-opera ted  , 
pa r ty - l i ne  t e lephones  wi th  p rov i s i ons  f o r  
loudspeaker  paging. The system i s  usual-  
l y  two-wire, nonpola r ized ,  and opera ted  
by se l f -con ta ined  b a t t e r i e s .  Many of t h e  
i n d i v i d u a l  u n i t s  a r e  c e r t i f i e d  a s  
permiss ib le .  

Poor s p l i c e s  aggravated by cor ros ion .  6.2.1 Mounting 

S t r a i n  r e l i e f  no t  provided. 

Dr ip  loop  n o t  provided. 

I n c o r r e c t  branch connect ions .  

Over loading t h e  c i r c u i t .  

Poor b a t t e r y  connect ions .  

Improper w i r e  s i z e  o r  type.  

L igh tn ing  s t r i k e s .  

Improper placement of w i r e  runs.  

C a r r i e r  phones 

Mounting t r a n s c e i v e r  near  load r e s i s -  
t o r s  o r  o t h e r  sou rce s  of heat .  

Tracks  no t  e l e c t r i c a l l y  bonded. 

Cable ab r a s ion  due t o  poor mounting 
l o c a t i o n .  

Disconnected b a t t e r y .  

Pager phones a r e  designed t o  be 
mounted on an  u p r i g h t  suppor t  a t  t h e  
d e s i r e d  l oca t i on .  For convenience,  t h e  
phone should be mounted 5 f e e t  above t h e  
f l o o r  where t h e r e  is  no o b s t r u c t i o n  t o  
u s i n g  t h e  handset  o r  removing t h e  cab ine t  
f r o n t  cover f o r  s e r v i c i n g  o r  b a t t e r y  re-  
placement. In  low-coal s i t u a t i o n s ,  a 
s u i t a b l e  he igh t  f o r  i n s t a l l a t i o n  should 
be  s e l e c t e d  convenient  t o  t h e  normal 
o p e r a t o r ' s  p o s i t i o n  a t  t h e  s i t e  s e l e c t e d .  
About 12 inches  of f r e e  space  on each 
s i d e  of t h e  phone should be provided f o r  
c a b i n e t  access .  The phone should be pro- 
t e c t e d  a g a i n s t  d i r e c t  exposure t o  d r i p -  
p ing  water  and should no t  be allowed 
t o  r e s t  i n  a  puddle of water .  The mount- 
i n g  l o c a t i o n  should be convenient  t o  
a  work l o c a t i o n  and have a  s a f e ,  unob- 
s t r u c t e d  a r e a  f o r  a  worker t o  s t a n d  and 
u s e  t h e  phone. The phone must be i n  a  
l o c a t i o n  where t h e  worker w i l l  no t  be i n  
t h e  pa th  of moving v e h i c l e s  o r  f a l l i n g  
d e b r i s .  Each te lephone is  normally w e l l  
i n s u l a t e d ,  but  i t  is s t i l l  good p r a c t i c e  
t o  provide an i n s u l a t i n g  m a t  o r  dry 
planking f o r  t h e  u se r  t o  s t a n d  on. 

Poor mechanical  i n s t a l l a t i o n .  



6.2.2 Connections 

For handl ing convenience,  t he  branch 
l i n e  o r  connect ing c a b l e  t o  each ind iv id-  
u a l  te lephone can be a  l i g h t e r  wi re  gage 
t han  t h e  main cab le .  Each connect ion t o  
t h e  main l i n e  should be a  good e l e c t r i c a l  
and mechanical j o i n t ,  p ro t ec t ed  by a  
c a r e f u l  double wrap of p l a s t i c  e l e c t r i c a l  
t ape .  

Spec i a l  c a r e  should be taken t o  in-  
s u r e  t h a t  each s p l i c e  i s  a  good e l e c t r i -  
c a l  and mechanical connection. Connec- 
t i o n s  t h a t  a r e  of poor o r  marginal  
q u a l i t y ,  o r  t h a t  a r e  no t  adequately  pro- 
t e c t e d  from mois ture ,  w i l l  c o n t r i b u t e  t o  
poor performance. During per iods  when 
humidity l e v e l s  a r e  h igh ,  e s p e c i a l l y  dur- 
i n g  t h e  summer months, co r ro s ion  w i l l  
form on a l l  exposed s p l i c e s .  As t h i s  
c o r r o s i o n  b u i l d s ,  audio l e v e l s  decrease  
and l i n e  n o i s e  i n c r e a s e s  u n t i l  even tua l l y  
t h e  e n t i r e  system becomes u se l e s s .  

Connections a t  t h e  phone depend on 
each  manufac ture r ' s  des ign  and on i n d i -  
v i d u a l  s t a t e  o r  l o c a l  requirements .  A 
majo r i t y  of t h e  phones provide two ex- 
posed spring-loaded t e rmina l s  f o r  a t t a c h -  
i n g  t h e  wi res .  For proper  connect ion,  i t  
i s  necessary t o  s t r i p  t h e  i n s t a l l a t i o n  
away from each conductor i n  t h e  p a i r ,  
s e a l  o f f  t he  exposed a r e a  of t h e  cab l e  
w i t h  p l a s t i c  e l e c t r i c a l  t ape  t o  keep ou t  
mois ture ,  and then  i n s e r t  one of t he  ex- 
posed conductors  i n t o  each of t h e  cab ine t  
t e rmina l s .  Some s t a t e s ,  such a s  Pennsyl- 
van i a ,  do not  allow t h e  use of exposed 
t e rmina l s  a t  t h e  f a c e  a r e a  of gassy 
mines. For t h e s e  a p p l i c a t i o n s ,  some 
phones a r e  equipped wi th  twis t - lock con- 
n e c t o r s  a t  t h e  end of a  s h o r t  cab le .  
Each connector  i s  mated wi th  a  s i m i l a r  
connector  on t h e  drop o r  branch l i n e  t o  
complete t h e  i n s t a l l a t i o n .  I n  e i t h e r  
type  of i n s t a l l a t i o n ,  t h e r e  should be a  
d r i p  loop below t h e  cab ine t  t o  prevent  
condensate  from running down t h e  cab l e  
i n t o  t h e  cab ine t .  

6.2.3 B a t t e r i e s  

Pager phones a r e  u sua l l y  opera ted  by 
one ( o r  two) 12-volt ,  d ry -ce l l  b a t t e r i e s ,  

NEDA No. 923 o r  No. 926 (Nat iona l  Elec- 
t r o n i c  D i s t r i b u t o r s  Assoc ia t ion) .  To in- 
s t a l l  b a t t e r i e s ,  i t  is  necessary t o  open 
t h e  pager phone cab ine t  and i n spec t  t h e  
b a t t e r y  compartment. Remove t h e  o ld  ba t -  
t e r y  by loosening t h e  r e t a i n i n g  clamp, 
and e i t h e r  unscrew the  b a t t e r y  te rmina ls  
t o  r e l e a s e  t h e  b a t t e r y  wi res  o r  remove 
t h e  b a t t e r y  plug,  depending on t h e  bat-  
t e r y  type.  Remove t he  b a t t e r y ,  and care-  
fu1l:y wipe ou t  t he  b a t t e r y  compartment t o  
remove d i r t  and moisture.  Place a  f r e s h  
b a t  tlery i n  t h e  compartment, and s ecu re  
t h e  r e t a i n i n g  clamps t i g h t  enough t o  re-  
s t r a i n  t h e  b a t t e r y  without  c rush ing  o r  
bending t h e  b a t t e r y  case.  Reconnect t h e  
b a t t e r y  w i r e s ,  being c a r e f u l  t o  observe 
t h e  p o l a r i t y  markings noted on t h e  case .  
I f  t h e  plug-connector type  is  used,  do 
n o t  f o r c e  t h e  connector.  Cor rec t  po la r -  
i t y  i s  maintained when t h e  l a r g e r  connec- 
t o r  p i n  f i t s  i n  t h e  l a r g e r  hole .  The 
d i f f e r e n c e  i n  p in  s i z e s  is  no t  g r e a t ,  so  
a  mismatch can be forced.  I f  t he  connec- 
t o r  does no t  mate e a s i l y ,  r eve r se  i t  and 
t r y  aga in  without  f o r c ing .  Af t e r  rep lac-  
i n g  t h e  b a t t e r y ,  c l o s e  t h e  cab ine t  and 
mark t h e  d a t e  of b a t t e r y  replacement 
e i t h e r  on t h e  ou t s ide  of t he  cab ine t  o r  
i n  a  l og  book. 

CAUTION 

Pager phone c i r c u i t s  a r e  normal- 
l y  designed t o  provide s u f f i c i e n t  
c u r r e n t  l i m i t i n g  wi th  t h e  s p e c i f i e d  
b a t t e r y .  I f  o t h e r  b a t t e r y  types  a r e  
used,  such a s  t he  nickel-cadmium re-  
chargeable  type o r  one of t h e  a lka-  
l i n e ,  l ong - l i f e ,  h igh-current  va r i -  
e t i e s ,  t he  c i r c u i t  may not be a b l e  t o  
l i m i t  t h e  a v a i l a b l e  cu r r en t  t o  a  s a f e  
va lue .  REPLACE WITH RECOMMENDED 
BA,TTERY ONLY. --- 

A 

Bat t e ry  l i f e  is  no t  easy t o  p r e d i c t ,  
beca.use of t h e  many ope ra t i ng  v a r i a b l e s  
t h a t  a f f e c t  t he  average c u r r e n t  d r a in .  
I n  g e n e r a l ,  t h e  b a t t e r i e s  i n  a  te lephone 
system t h a t  i s  used many times a  day may 
have t o  be rep laced  every 4 t o  6  weeks, 
whi1.e a  te lephone system t h a t  is  seldom 
used may keep i t s  b a t t e r i e s  a t  usab le  
s t r e n g t h  f o r  4 t o  6  months. 



Each b a t t e r y  change should be re-  
corded,  e i t h e r  on t h e  te lephone cab ine t  
o r  i n  a  c e n t r a l  log.  Experience gained 
ove r  a  pe r i od  of t ime w i l l  h e lp  p r e d i c t  
when a  b a t t e r y  i n  a  p a r t i c u l a r  phone is  
r each ing  t h e  end of i t s  u s e f u l  l i f e .  
P e r i o d i c  v e r i f i c a t i o n  of b a t t e r y  s t a t u s  
a t  each phone should be made w i th  a  v o l t -  
mete r  and recorded i n  t h e  log.  (Measure 
b a t t e r y  v o l t a g e  wh i l e  under l oad ;  t h a t  
i s ,  du r ing  paging.)  When t h e  b a t t e r y  
v o l t a g e  d rops  t o  a  va lue  t h a t  i s  75% t o  
80% of t h e  i n s t a l l e d  l e v e l ,  i t  should be 
rep laced .  For example, f o r  a  12-volt  
b a t t e r y ,  t h e  replacement l e v e l  i s  about  
8  t o  9 v o l t s .  

6.2.4 Fuses 

Fuses  a r e  provided i n  pager  t e l e -  
phones a s  an  added p r ecau t i on  a g a i n s t  ex- 
c e s s i v e  c u r r e n t  i n  t h e  e x t e r n a l  c i r c u i t .  
Cu r r en t - l im i t i ng  c i r c u i t r y  is normally 
provided i n  t h e  t e lephone ,  but  t h e  f u s e  
i s  a n  a d d i t i o n a l  sa feguard .  No p rov i s i on  
i s  made i n  most phones t o  s t o r e  a  s p a r e  
f u se .  It is  good p r a c t i c e  t o  t ape  two 
a d d i t i o n a l  s p a r e  f u s e s  t o  t h e  i n s i d e  of 
t h e  c a b i n e t  when t h e  phone is f i r s t  in-  
s t a l l e d .  Then, t h e  c o r r e c t  f u s e  w i l l  be 
a v a i l a b l e  a t  t h e  phone i f  i t  is  needed. 
Make s u r e  t h e  f u s e s  do no t  and cannot 
s h o r t  c i r c u i t  any c i r c u i t r y .  

6.2.5 Ampl i f i e r  Loudness 

Each pager  phone has  a  loudspeaker ,  
powered by i t s  own i n t e r n a l  a m p l i f i e r ,  
t h a t  is switched on by t h e  dc  paging s i g -  
n a l .  The a v a i l a b l e  aud io  power is  about  
5 w a t t s ,  which is adequate  t o  be heard  
above most mine no i s e s .  Many te lephones  
have a  volume c o n t r o l  f o r  t h e  speaker .  
During i n s t a l l a t i o n ,  t h e  speaker  should 
b e  o r i e n t e d ,  and t h e  volume s e t ,  t o  in-  
s u r e  adequa te  coverage i n  t h e  a r ea .  

During s e t u p ,  someone should page 
f rom ano the r  l o c a t i o n  t o  t h e  phone being 
i n s t a l l e d .  The volume c o n t r o l  should be 
s e t  t o  t h e  d e s i r e d  l e v e l  du r ing  t h e  pag- 
ing .  The te lephone  c a b i n e t  should be 
p o s i t i o n e d  t o  d i r e c t  maximum sound t o  
t h e  work a rea .  

6.3 Phone Lines  and Transmission Cables 

6.3.1 Phone Lines  

The c a b l e  used t o  i n t e r c o n n e c t  un- 
derground pager phones must be rugged 
enough t o  wi ths tand  t h e  underground envi-  
ronment and a l s o  have t h e  proper  e l e c -  
t r i c a l  c h a r a c t e r i s t i c s  f o r  requirements  
of t h e  pager system. Genera l ly ,  t h e  
c a b l e  used f o r  t h i s  purpose i s  a  t w i s t e d  
p a i r  of sol id-conductor  wi res  t h a t  has  a  
nonwater-absorbing, f l ame- re ta rdan t  insu-  
l a t i o n  w i th  a  r a t i n g  of 600 v o l t s  dc  and 
an o u t e r  a b r a s i o n - r e s i s t a n t  cover ing.  
The conductor used depends on t h e  i n s t a l -  
l a t i o n ;  recommended s i z e s  a r e  19 AWG t o  
14 AWG. 

Many te lephones  used underground, 
p a r t i c u l a r l y  t hose  used a t  t h e  working 
f a c e ,  a r e  s u b j e c t  t o  p e r i o d i c  r e l o c a t i o n .  
To al low f o r  t h i s ,  and t o  reduce t h e  
problems a s s o c i a t e d  w i th  repea ted  cab l e  
s p l i c i n g ,  some convenient  l e n g t h  of wi re  
( s a y ,  500 f e e t )  can be inc luded  a s  p a r t  
of t h e  branch l i n e .  This  e x t r a  wi re  can 
be kep t  r e e l e d ,  o r  n e a t l y  c o i l e d  i n  a  
bundle and secured  wi th  a  few wraps of 
p l a s t i c  e l e c t r i c a l  tape.  The e x t r a  w i r e  
should be hung near  t h e  t e lephone  i n  a  
p l ace  f r e e  of d r i pp ing  water  o r  wate r  ac- 
cumulat ion,  and should be suppor ted  by an 
i n s u l a t e d  hanger t h a t  is i s o l a t e d  from 
power o r  t r o l l e y  wires .  The p r a c t i c e  of 
c o i l i n g  t h e  cab l e  i s  recommended, but  
w i th  c e r t a i n  r e s t r i c t i o n s .  I f  t h e  c ab l e  
i s  used t o  t r an smi t  monitor s i g n a l s  v i a  
an  RF ( r a d i o  f requency)  c a r r i e r  imposed 
on t h e  two-wire pager phone l i n e ,  t h e  
c o i l e d  c a b l e  becomes an i nduc to r  t h a t  
w i l l  impede t h e  proper  t r an smi s s ion  of 
t h e  RF s igna l . '  

Methods and recommended techn iques  
f o r  t h e  permanent i n s t a l l a t i o n  of phone 
l i n e s  a r e  p resen ted  i n  a  Bureau of Mines 

l The a d d i t i o n  of equipment t o  a  phone 
system could v i o l a t e  i n t r i n s i c  s a f e t y  
s t anda rds ;  check wi th  MSHA f o r  d e t a i l e d  
a p p l i c a t i o n  in format ion .  



handbook (2) , inc lud ing  i n s  t a l l a t  i on ,  
l i g h t n i n g  p r o t e c t i o n ,  cab l e  s e l e c t i o n ,  
and s p l i c i n g  methods. Note t h a t  30 CFR 
s p e c i f i e s  c e r t a i n  requirements f o r  cab le  
i n s t a l l a t i o n .  

6.3.2 Leaky Feeder Cable 

I n s t a l l a t i o n  of leaky feeder  cab le  
r e q u i r e s  some s p e c i a l  techniques.  A typ- 
i c a l  i n s t a l l a t i o n  of l eaky  feeder  cab l e  
i s  shown i n  f i g u r e  6-1. For i n s t z l l a t i o n  
of t h e  r e p e a t e r s ,  r e f e r  t o  t h e  manufac- 
t u r e r ' s  i n s t a l l a t i o n  guide. Hanging t h e  
l eaky  f eede r  cab l e  r e q u i r e s  clamps such 
a s  those  used f o r  condui t s  o r  o t h e r  power 
cab les .  In  a r e a s  where cor ros ion  may be 
a  problem, s t a i n l e s s  s t e e l  o r  p l a s t i c  
clamps should be used. v p i c a l  hangers 
a r e  shown i n  f i g u r e  6-2. The type of in- 
s u l a t e d  hanger shown suppor t s  t he  leaky 
f e e d e r  cab l e  from t h e  messenger cable.  
Leaky f eede r  cab l e  should be supported a t  
i n t e r v a l s  of 5  f e e t  and i s  usua l ly  termi- 
na t ed  w i th  an antenna. 

6.4 C a r r i e r  Phone I n s t a l l a t i o n  

The primary func t ion  of t h e  c a r r i e r  
phone system is t o  provide a  r e l i a b l e  
communication network over which t h e  d i s -  
pa t che r  can d i r e c t  a l l  t racked  veh ic l e  

2 ~ n d e r l i n e d  numbers i n  p a r e n t h e s e s  re- 
f e r  t o  i t e m s  i n  t h e  b i b l i o g r a p h y  a t  t h e  
end of t h i s  c h a p t e r .  
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FIGURE 6-1. - T y p i c a l  ins ta l  lat ion.  

M E T A L  HANGER 

t r a f  f:ic i n  t h e  mine. The s a f e t y  and pro- 
d u c t i v i t y  of t h e  mine depend, t o  a  l a r g e  
measure, on t h e  a b i l i t y  of t he  d i spa t che r  
t o  maintain d i r e c t  contac t  wi th  a l l  mo- 
tormen v i a  t h e  c a r r i e r  phone system. For 
t h i s  reason,  t he  c a r r i e r  phone i n s t a l l a -  
t i o n  should be c a r e f u l l y  thought o u t ,  and 
t h e  workmanship should be of t h e  h ighes t  
c a l i b e r .  

CAUTION 

I n s t a l l a t i o n  procedures i n  t h i s  
s e c t i o n  a r e  gu ide l ines  and not  com- 
prehensive t e c h n i c a l  i n s t r u c t i o n s .  
Procedures descr ibed i n  t h i s  s e c t i o n  
must be performed by people thorough- 
l y  q u a l i f i e d  t o  do such work. In- 
s t a l l a t i o n s  should comply wi th  manu- 
f  a c t u r e r '  s recommendations, good 
s a f e t y  procedures,  and a l l  app l i cab l e  
codes and r egu la t i ons .  

6.4.1 The Dispatcher  Location 

The t r end  i n  modern coa l  mining is  
t o  l o c a t e  t h e  d i spa t che r  aboveground i n  a  
s e p a r a t e  bu i ld ing  o r  a  s e p a r a t e  room i n  
t h e  rnine o f f i c e  complex. This l o c a t i o n  
provides  a  cont inuously manned communica- 
t i o n s  cen t e r  even i f  t he  mine must be 
evacuated owing t o  emergencies o r  ven t i -  
l a t i o n  f a i l u r e s .  Since 1974 the  mining 
laws of West V i rg in i a  have requi red  t h a t  
t h e  d i spa t che r  be l oca t ed  on t h e  su r f ace  
i n  a l l  new mines and f o r  e x i s t i n g  mines 
i f  t h e  d i spa t che r  is  r e loca t ed  ( A r t i c l e  
22-2--37, Pa r t  T5). 

Underground d i s p a t c h e r s 1  l o c a t i o n s  
vary g r e a t l y ,  depending on t h e  mine lay-  
o u t  and growth. The two most common lo- 
c a t i o n s  chosen a r e  a t  t he  bottom of t he  
main s h a f t  o r  near  t he  phys ica l  cen t e r  of 
t h e  mine. 

The c a r r i e r  phone equipment is  usu- 
a l l y  i n s t a l l e d  on a  panel which is  
mounted on a  wal l  ad jacent  t o  t h e  d i s -  
pa t che r s '  desk. l 'his panel provides  one 
convenient l o c a t i o n  f o r  a l l  t h e  subassem- 
b l i e s  t h a t  make up a  c a r r i e r  phone and 

INSULATED MESSENGER p r o t e c t s  t h e  i n t e r connec t ing  cab l e s  
CABLE HANGER from unnecessary f l e x i n g  and s t r e t c h i n g .  - - 

FIGURE 6-2. - Hanger hardware. The panel  should be made from a t  l e a s t  



118-inch-thick s t e e l  p l a t e  i f  t h e  c a r r i e r  
phone u s e s  a  power-condit ioning u n i t  o r  
r e s i s t o r  box t h a t  c o n t a i n s  s e r i e s -  
dropping r e s i s t o r s .  

CAUTION 

Remove t h e  e l e c t r o n i c  subassem- 
b l i e s  from t h e  mounting p l a t e  d u r i n g  
welding o p e r a t i o n s .  Keep a l l  e l e c -  
t r i c a l  c a b l e s  and o t h e r  n o n m e t a l l i c  
m a t e r i a l s  away from t h e  welding a r e a .  
Th is  w i l l  p reven t  t h e  c a r r i e r  phone 
components from be ing  damaged by h e a t  
d u r i n g  welding o p e r a t i o n s .  

The microphone-speaker assembly i s  
t h e  on ly  p a r t  of t h e  c a r r i e r  phone t h a t  
i n t e r f a c e s  d i r e c t l y  w i t h  t h e  d i s p a t c h e r ;  
t h e r e f o r e ,  i t  must be l o c a t e d  w i t h i n  e a s y  
reach .  The speaker  volume c o n t r o l  should  
a l s o  be w i t h i n  e a s y  reach.  

Loca te  t h e  t r a n s c e i v e r  on t h e  p a n e l  
a t  e i t h e r  s i d e  of t h e  speaker  assembly,  
t a k i n g  i n t o  c o n s i d e r a t i o n  t h e  l o c a t i o n  of 
t h e  i n t e r c o n n e c t i n g  c a b l e s .  Leave room 
f o r  t h e  e x c e s s  c a b l e  t o  be c o i l e d  up and 
s e c u r e d  t o  t h e  pane l .  

Tempera tu re - sens i t ive  e l e c t r o n i c  
c i r c u i t s  a r e  l o c a t e d  i n s i d e  t h e  t r a n s -  
c e i v e r  assembly.  T h e r e f o r e ,  i t  should be 
p r o t e c t e d  from t h e  t empera tu re  extremes 
produced by l o a d  r e s i s t o r  banks and room 
h e a t e r s .  For r e l i a b l e  o p e r a t i o n ,  t h e  am- 
b i e n t  o p e r a t i n g  t empera tu re  range t h a t  
t h e  t r a n s c e i v e r  i s  exposed t o  should be 
r e s t r i c t e d  t o  -40' t o  +140° F. 

Approximately 6  i n c h e s  of c l e a r a n c e  
shou ld  be l e f t  around a l l  s u r f a c e s  on 
which t h e  connec tors  and /or  f u s e s  a r e  
mounted. I f  p o s s i b l e ,  t h e  connector-  
mounting s u r f a c e s  should be p r o t e c t e d  
from d i r t  and mois tu re .  S u f f i c i e n t  
c l e a r a n c e  shou ld  be a l lowed t o  remove ac- 
c e s s  covers  and open-hinged pane l s  s o  
t h a t  ad jus tments  can be reached and plug- 
i n  modules can be changed. 

The power-condit ioning u n i t  is  used 
t o  conver t  t h e  t r o l l e y  v o l t a g e  ( t y p i c a l -  
l y  300 o r  600 v o l t s  dc )  o r  t h e  l o c a l  
a c  power t o  12-volt  dc  power f o r  t h e  

t r a n s c e i v e r  e l e c t r o n i c s  and t o  recharge  
t h e  b a t t e r y .  The c i r c u i t  g e n e r a l l y  used 
i n  t h i s  u n i t  c o n t a i n s  a  l a r g e  s e r i e s -  
dropping r e s i s t o r  t h a t  under normal oper-  
a t i n g  c o n d i t i o n s  d i s s i p a t e s  s e v e r a l  
hundred w a t t s .  The h igh  t empera tu re  as-  
s o c i a t e d  w i t h  t h i s  power d i s s i p a t i o n  
would be harmful t o  t h e  s e n s i t i v e  t r a n s -  
c e i v e r  c i r c u i t r y ;  t h e r e f o r e ,  i t  i s  a  
s e p a r a t e  u n i t  t h a t  can be l o c a t e d  where 
i t  w i l l  n o t  h e a t  up t h e  t r a n s c e i v e r .  
When only  t h e  se r ies -d ropp ing  r e s i s t o r  i s  
c o n t a i n e d  i n  t h i s  u n i t ,  i t  i s  c a l l e d  a  
r e s i s t o r  box. It is  a l s o  r e f e r r e d  t o  a s  
t h e  b a t t e r y  charger  by some manufactur-  
e r s ;  i n  t h i s  c a s e ,  i t  would c o n t a i n  t h e  
dropping r e s i s t o r s  and t h e  charging 
c i r c u i t s .  

The main c o n s i d e r a t i o n  when l o c a t i n g  
t h i s  u n i t  i s  i t s  h e a t  d i s s i p a t i o n  and i t s  
r e l a t i o n s h i p  t o  t h e  h e a t - s e n s i t i v e  t r a n s -  
c e i v e r .  The h e a t  i s  d i s s i p a t e d  i n t o  t h e  
ambient a i r  and i n t o  t h e  s t r u c t u r e  on 
which i t  i s  f a s t e n e d ;  t h e r e f o r e ,  i t  i s  
impor tan t  t o  f o l l o w  t h e  manufac tu re r ' s  
mounting i n s t r u c t i o n s  c a r e f u l l y .  

The power u n i t  should  never  be 
mounted below t h e  t r a n s c e i v e r  ( h e a t  
r i s e s )  o r  t h e  speaker  enc losure .  Keep 
t h e  power u n i t  a  minimum of 6  i n c h e s  away 
from e i t h e r  s i d e  o r  t h e  t o p  of t h e  t r a n s -  
c e i v e r .  I f  mine personne l  can come i n  
c o n t a c t  w i t h  t h e  h o t  s u r f a c e s  of t h e  
power-condit ioning u n i t ,  a  p r o t e c t i v e  
g r i l l e  should  be added. Th is  g r i l l e  
should  be open a t  t h e  t o p  and bottom t o  
a l low f o r  p roper  a i r  c i r c u l a t i o n .  

A 12-volt  lead-acid  automotive-type 
s t o r a g e  b a t t e r y  i s  most o f t e n  used a s  an 
e x t e r n a l  emergency power s o u r c e  w i t h  ca r -  
r i e r  phones. When l o c a t i n g  t h i s  type  of 
b a t t e r y ,  t h e  prime c o n s i d e r a t i o n s  should 
be t h e  a c c e s s i b i l i t y  of t h e  f i l l  caps  f o r  
s e r v i c i n g  and proper  room v e n t i l a t i o n  t o  
hand le  t h e  o u t g a s s i n g  of hydrogen. The 
b a t t e r y  should a l s o  be k e p t  away from ma- 
t e r i a l s  t h a t  a r e  s u s c e p t i b l e  t o  c o r r o s i o n  
by s u l f u r i c  a c i d .  

The i d e a l  temperature  range f o r  t h e  
b a t t e r y  is  60" t o  80' F. Low tempera- 
t u r e s  reduce c a p a c i t y  bu t  prolong b a t t e r y  



l i f e ;  high temperatures  give some addi- 
t i o n a l  capac i ty  but  reduce t o t a l  b a t t e r y  
l i f e .  Temperatures above 125" F can ac- 
t u a l l y  damage some of t h e  b a t t e r y  compo- 
nen t s  and cause e a r l y  f a i l u r e .  

Once t h e  var ious  subassemblies have 
been phys ica l ly  mounted t o  t h e  panel ,  t h e  
f i n a l  i n s t a l l a t i o n  t a s k  is  t o  make t h e  
e l e c t r i c a l  in te rconnect ions .  This pro- 
cedure c o n s i s t s  pr imar i ly  of i n s e r t i n g  
cablelnounted connectors  i n t o  t h e  proper 
r e c e p t a c l e s  on t h e  subassemblies and con- 
nec t ing  t h e  s i g n a l  and power cords i n t o  
t h e  proper mine e c t r i c a l  systems. 

A block diagram of a t y p i c a l  c a r r i e r  
phone in te rconnect ing  cable  system is  
shown i n  f i g u r e  6-3. The cab le  connected 
t o  t h e  t r o l l e y  power and/or bu i ld ing  pow- 
e r  should be i n s t a l l e d  l a s t .  The o the r  
cab le s  may be i n s t a l l e d  i n  any order  t h a t  
i s  convenient. 

CAUTION 

Clean and in spec t  a l l  connectors  
be fo re  mating. Study t h e  keying ar -  
rangement o r  p o l a r i z a t i o n  t o  prevent 
j amming and misalinement. 

Before connecting power, v e r i f y  t h a t  
t h e  RF s i g n a l  common and the  case and 
c h a s s i s  grounds a r e  a l l  connected. The 
RF s i g n a l  common should be an a l l -  
m e t a l l i c  connection t o  t h e  r a i l  system, 
even i f  t h e  d i spa t che r  i s  loca ted  above- 
ground. Of t e n  t h e  r a i l s  a r e  bonded t o  
t h e  s t e e l  s t r u c t u r a l  members of t h e  main 
s h a f t  t o  he lp  e s t a b l i s h  a good e a r t h  
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FIGURE 6-3. - Typical carrier phone intercon- 
nect ing cable system. 

ground f o r  t h e  mine. I f  t h i s  is  the  
case,,  t h e  RF s i g n a l  common can be wired 
t o  t h e  s h a f t  s t r u c t u r e  a t  t h e  su r f ace  o r  
t h e  h o i s t  house s t r u c t u r e .  A minimum 14 
AWG i n su l a t ed  copper wire should be used 
f o r  t h i s  purpose. I f  t h e  input  power is  
suppllied by t h e  t r o l l e y  wire ,  then t h e  RF 
s i g n a l  common and t h e  power common should 
be juimpered toge ther .  

Connect a l l  chas s i s  and case grounds 
from t h e  lugs o r  s tuds  provided by the  
manufacturer t o  e a r t h  ground. Do not  
r e l y  on t h e  mechanical mounting of t he  
case  f o r  a ground connection; always run 
a s epa ra t e  ground wire t o  t h e  e a r t h  
grou~nd. Refer t o  t h e  Code of Federal  
Regulat ions,  T i t l e  30, Pa r t  75, Subpart 
H ,  f o r  e x p l i c i t  grounding requirements. 

The e a r t h  ground connection o r  
buillding is  genera l ly  made t o  a m e t a l l i c  
water supply pipe o r  t o  t h e  s t r u c t u r a l  
ironwork of t he  bui lding.  I n  e i t h e r  
case ,  t h e  connection should be made c lose  
t o  where t h e  pipe o r  s t r u c t u r e  e n t e r s  the  
e a r t h  t o  i n su re  a minimum r e s i s t a n c e  be- 
tween t h e  connection and t h e  ea r th .  

The inpu t  power t o  t h e  d i spa t che r ' s  
phone i s  suppl ied from e i t h e r  t h e  t r o l l e y  
wire  ( t y p i c a l l y  300 t o  600 v o l t s  dc) o r  
t h e  l o c a l  115-volt a c  power. I f  t r o l l e y  
wire  i npu t  power is  t o  be used wi th  the  
dedica ted  l i n e  coupling method, then t h e  
in - l i ne  f u s e  holder  cable  is  connected t o  
only t h e  hot  input  power te rmina l  on the  
phone. The o the r  end of t he  cable  is  
connected t o  t he  t r o l l e y  wire. Whenever 
t r o l l e y  wire  input  power is  used, t he  
common power connection and t h e  common 
sign.al  connection a r e  jumpered toge ther  
and wired t o  t h e  r a i l s ,  

I f  t h e  c a r r i e r  phone i s  not  loca ted  
ad jacen t  t o  t h e  haulageway, then a wall-  
mounted fuse  box should be used in s t ead  
of t.he i n - l i ne  fuse,  Terminate t h e  wire  
on t.he l i n e  s i d e  of t h e  fuse  block, Us- 
i n g  t h e  same type of wi re ,  make a welded 
connect ion t o  t h e  r a i l  and run t h i s  back 
t o  t h e  fuse  box. Now, two-wire neoprene- 
jack-eted-type po r t ab l e  cable  may be 
used t o  supply power t o  t h e  d i spa t che r ' s  
phone. 



NOTE 

The m a n u f a c t u r e r ' s  d e t a i l e d  in-  
s t a l l a t i o n  i n s t r u c t i c n s  should be 
c a r e f u l l y  fol lowed t o  make c e r t a i n  
t h e  c a r r i e r  phone i s  compat ible  w i t h  
t h e  p o l a r i t y  of t h e  mine t r o l l e y  
power. 

The 12-volt  power f u s e  and t h e  t r o l - -  
l e y  power f u s e  shou ld  be removed t o  per-  
m i t  making t h e  b a t t e r y  connec t ions  with- 
o u t  a  load  immediately being p laced  
a c r o s s  t h e  b a t t e r y .  The ground.ed s i d e  of 
t h e  b a t t e r y  should be connected f i r s t .  
I f  t h e  mine h a s  a  p o s i t i v e  t r o l l e y  sys-  
tem, then  t h e  n e g a t i v e  s i d e  of t h e  ba t -  
t e r y  should be grounded. The b a t t e r y  
p o s t  i s  made of l e a d ,  a s  a r e  t h e  i n t e r n a l  
connec t ions  between t h e  p o s t  and t h e  ba t -  
t e r y  p l a t e s .  I f  t o o  g r e a t  a  t o r q u e  i s  
a p p l i e d  t o  t h e  clamping b o l t ,  t h e  i n t e r -  
n a l  connec t ions  can  develop h a i r l i n e  
f r a c t u r e s  t h a t  can  cause  an i n t e r m i t t e n t  
connec t ion .  To avo id  t h i s  c o n d i t i o n ,  a  
second wrench shou ld  be used t o  s t e a d y  
t h e  b o l t h e a d  w h i l e  t i g h t e n i n g  t h e  n u t .  

Fuses  p rov ide  a n  i n t e n t i o n a l l y  weak- 
ened p a r t  of an  e l e c t r i c  c i r c u i t  and 
t h e r e b y  a c t  a s  a  s a f e t y  v a l v e  i n  t h e  
e v e n t  of dangerous over loads .  This  pro- 
t e c t s  both  pe rsonne l  and equipment from 
p o t e n t i a l  f i r e  hazards  due t o  o v e r h e a t i n g  
o f  t h e  c a r r i e r  phone. 

Fuses  do n o t  p rov ide  p r o t e c t i o n  
from dangerous  h igh-vo l tage  shocks.  

Fuses  come i n  many s i z e s ,  t y p e s ,  and 
e l e c t r i c a l  r a t i n g s .  Always u s e  a  re- 
placement f u s e  t h a t  h a s  t h e  same r a t i n g  
a s  s p e c i f i e d  by t h e  c a r r i e r  phone 
manufac tu re r s .  

The l a s t  s t e p  i n  i n s t a l l a t i o n  is  t o  
connec t  t h e  power wire .  Two commonly 
used  i n s t a l l a t i o n  methods a r e  d i r e c t  cou- 
p l i n g  t o  t h e  t r o l l e y  w i r e ,  and s i n g l e  
d e d i c a t e d  l i n e  coup l ing .  For t h e  in -  
s t a l l e r ' s  s a f e t y ,  t h e  i n p u t  power shou ld  
be  connected l a s t .  

D i r e c t  coup l ing  invo lves  w i r i n g  t h e  
h o t  RF s i g n a l  connec t ing  p o i n t  d i r e c t l y  
t o  t h e  t r o l l e y  wire  wi th  t h e  i n - l i n e  
h o l d e r  c a b l e  provided wi th  t h e  phone. I f  
t h e  d i s p a t c h e r ' s  o f f i c e  i s  remotely 
l o c a t e d ,  then  a  f u s e  box a d j a c e n t  t o  t h e  
t r o l l e y  w i r e  should  be used.  If t h e  in-  
pu t  power t o  t h e  phone is  t.o be s u p p l i e d  
by t h e  t r o l l e y  w i r e  t y p i c a l l y  (300 t o  603 
vo1t.s dc)  , t h e n  t.he h o t  power connecti-on 
i s  jumpered t o  t h e  ho t  RF s i g n a l  connec- 
t i o n  w i t h  a  l e n g t h  of 14 AWG i n s u l a t e d  
copper wi re .  Do n o t  i n s t a l l  t h e  3-ampere 
i n - l i n e  power f u s e  u n t i l  a l l  ground con- 
n e c t i o n s  a r e  made up. 

A second m e t h ~ d  of s i g n a l  coup l ing  
i s  t o  connect  t h e  d i s p a t c h e r ' s  phone t o  a  
s i n g l e  conductor d e d i c a t e d  wire .  This 
w i r e  would o r i g i n a t e  a t  t h e  h o t  RF s i g n a l  
connec t ing  p o i n t .  

6.4.2 Vehicle  I n s t a l l a t i o n s  

The c a r r i e r  phone t y p i c a l l y  c o n s i s t s  
of a  t r a n s c e i v e r  assembly,  a microphone- 
speaker  assembly,  and power c o n d i t i o n i n g  
u n i t s ;  t h e s e  a r e  sometimes an  i n t e g r a l  
p a r t  of t h e  t r a n s c e i v e r s  ( f i g .  6-4). 
C a r r i e r  phone equipment i s  i n s t a l l e d  on 
a l l  t y p e s  of t r a c k e d  v e h i c l e s .  Three 
commonly used v e h i c l e s  found on c o a l  
hau lage  systems a r e  locomotives ,  p o r t a l  
b u s e s ,  and u t i l i t y  c a r s .  Each of t h e s e  
v e h i c l e s  has  a d i f f e r e n t  s e a t i n g  a r range-  
ment f o r  t h e  d r i v e r  ( f i g .  6-5j. 

The microphone-speaker assembly i s  
t h e  on ly  p a r t  of t h e  c a r r i e r  phone t h a t  
i n t e r f a c e s  d i r e c t l y  w i t h  t h e  v e h i c l e  
o p e r a t o r .  Thus, it must be l o c a t e d  s c  
t h a t  i t  can be e a s i l y  reached.  I f  t h e  
microphone hanger is  n o t  conven ien t ly  lo -  
c a t e d ,  it  w i l l  n o t  be used by t h e  opera- 
t o r ,  and t h e  microphone and cord  w i l l  
s u f f e r  unnecessary  damage from m i s t r e a t -  
ment. The speaker  volume c o n t r o l  should  
a l s o  be w i t h i n  easy  reach ,  and t h e  speak- 
e r  shou ld  be  po in ted  d i r e c t l y  a t  t h e  
o p e r a t o r  t o  provide t h e  b e s t  r e c e p t i o n .  

Vehic les  wi thou t  d u a l  c o n t r o l s  re-  
q u i r e  t h e  o p e r a t o r  t o  assume two d i f -  
f e r e n t  p o s i t i o n s  i n  f r o n t  of t h e  same 
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FIGURE 6-4. - T y p i c a l  carr ier   hones. 

c o n t r o l s  s o  t h a t  he  can observe t h e  t r a c k  
ahead of him. This  f u r t h e r  complicates  
t h e  p o s i t i o n i n g  of t h e  microphone-speaker 
assembly. It is  sometimes h e l p f u l  t o  use  
two microphone hangers  f o r  t h i s  type  of 
i n s t a l l a t i o n  s o  t h a t  t h e  microphone is  
convenient  no ma t t e r  which way t h e  vehi- 
c l e  i s  t r a v e l i n g .  

Entanglement of t h e  microphone cord 
w i t h  o t h e r  v e h i c l e  c o n t r o l s ,  causing 
an  unsafe  ope ra t i ng  cond i t i on ,  should 
a l s o  be considered when l o c a t i n g  t h e  
microphone-speaker assembly. The micro- 
phone should a l s o  be mounted i n  an a r e a  
t h a t  w i l l  p r o t e c t  i t  from f a l l i n g  d e b r i s  
and/or  d r ipp ing  water .  

Once a s u i t a b l e  p l ace  f o r  t h e  
microphone-speaker assembly has been de- 
termined,  t h e  t r a n s c e i v e r  l o c a t i o n  can be 
considered.  The f i r s t  r e s t r i c t i o n  on i t s  
l o c a t i o n  i s  t h e  l e n g t h  of t h e  cab l e s  run- 
ning between t h e  d i f f e r e n t  assemblies .  
Temperature-sensi t ive  e l e c t r o n i c  c i r c u i t s  

a r e  l oca t ed  i n s i d e  t he  t r a n s c e i v e r  assem- 
b ly ,  Therefore ,  i t  should be p ro t ec t ed  
from temperature  extremes such a s  those  
procluced by load r e s i s t o r  banks and t h e  
v e h i c l e ' s  d r i v e  motors. 

It i s  important  t h a t  i n s t a l l a t i o n  of 
t h e  t r a n s c e i v e r  does not  reduce t h e  mini- 
mum roof c l ea r ance  of t h e  veh i c l e .  Ap- 
proximately 6 inches  of c lea rance  should 
be l lef t  between t h e  veh i c l e  and t he  sur -  
f a c e s  on which t he  connectors  and/or 
f u s e s  a r e  mounted. I f  p o s s i b l e ,  t h e  con- 
n e c t o r s  should be p ro t ec t ed  from d i r t  and 
moisture .  S u f f i c i e n t  c l ea r ance  should be 
allowed t o  permit removal of a cces s  cov- 
e r s  and open-hinged panels  s o  t h a t  ad- 
jus tments  can be reached and plug-in mod- 
u l e s  can be changed. 

The main cons ide ra t i on  when l o c a t i n g  
t h e  power condi t ion ing  u n i t  is  i t s  hea t  
d i s s i p a t i o n  and i t s  r e l a t i o n s h i p  t o  t h e  
hea t - s ens i t i ve  t r ansce ive r .  The hea t  i s  
d i s s i p a t e d  i n t o  t h e  ambient a i r  and i n t o  



FIGURE 6-5. - T y p i c a l  mine vehicles.  



t h e  s t r u c t u r e  on which i t  is  f a s t e n e d ;  
t h e r e f o r e ,  i t  i s  impor tan t  t o  fo l low t h e  
m a n u f a c t u r e r ' s  mounting i n s t r u c t i o n s  
c a r e f u l l y .  The mounting s u r f a c e  should 
be  a  massive s t r u c t u r a l  p a r t  of t h e  vehi-  
c l e  t h a t  can a b s o r b  t h e  h e a t  t r a n s f e r r e d  
from t h e  u n i t .  

I f  i t  i s  a  h o r i z o n t a l  s u r f a c e ,  a  
minimum of 3 i n c h e s  should be allowed on 
a l l  s i d e s ;  i f  p o s s i b l e ,  no th ing  should be 
mounted above t h e  u n i t .  I f  i t  i s  a  ve r -  
t i c l e  s u r f a c e ,  a  minimum c l e a r a n c e  of 3 
i n c h e s  above and below t h e  u n i t  should  be 
provided f o r  p roper  a i r  c i r c u l a t i o n .  The 
power u n i t  shou ld  never  be mounted below 
t h e  t r a n s c e i v e r ;  i f  p o s s i b l e ,  a  minimum 
s e p a r a t i o n  of 1  f o o t  i n  a l l  o t h e r  d i r e c -  
t i o n s  should be provided.  

A 12-volt  l ead-ac id  automotive- type 
s t o r a g e  b a t t e r y  i s  most o f t e n  used a s  an 
e x t e r n a l  emergency power source  w i t h  ca r -  
r i e r  phones. When l o c a t i n g  t h i s  t y p e  of 
b a t t e r y ,  t h e  prime c o n s i d e r a t i o n s  should 
be  t h e  a c c e s s i b i l i t y  of t h e  f i l l  caps  f o r  
s e r v i c i n g  and p roper  room v e n t i l a t i o n  t o  
h a n d l e  t h e  o u t g a s s i n g  of hydrogen. The 
b a t t e r y  should a l s o  be k e p t  away from ma- 
t e r i a l s  t h a t  a r e  s u s c e p t i b l e  t o  c o r r o s i o n  
by s u l f u r i c  a c i d .  

The i d e a l  t empera tu re  range f o r  t h e  
b a t t e r y  is  60" t o  80" F. Low tempera- 
t u r e s  reduce c a p a c i t y  bu t  prolong b a t t e r y  
l i f e ;  h igh  t empera tu res  g i v e  some addi-  
t i o n a l  c a p a c i t y  bu t  reduce t o t a l  b a t t e r y  
l i f e .  Temperatures above 125" F can ac- 
t u a l l y  damage some of t h e  b a t t e r y  compo- 
n e n t s  and cause  e a r l y  f a i l u r e .  

Most c a r r i e r  phone components a r e  
s u p p l i e d  w i t h  mounting p l a t e s  t h a t  can be 
tack-welded t o  t h e  v e h i c l e .  This  pro- 
v i d e s  a  permanent mounting s u r f a c e  w i t h  
tapped h o l e s  o r  th readed  s t u d s  on to  which 
t h e  subassembl ies  a r e  f a s t e n e d .  This  a r -  
rangement a l s o  p rov ides  an e a s y  means of 
i n t e r c h a n g i n g  subassembl ies  f o r  mainte- 
nance purposes .  

CAUTION 

Remove t h e  subassembly from t h e  
mounting p l a t e  d u r i n g  t h e  welding 
o p e r a t i o n .  Keep a l l  e l e c t r i c a l  ca- 
b l e s  and o t h e r  n o n m e t a l l i c  m a t e r i a l s  
away from t h e  welding a r e a .  This  
will1 p reven t  t h e  c a r r i e r  phone compo- 
n e n t s  from being damaged by t h e  h e a t  
g e n e r a t e d  from t h e  welding o p e r a t i o n .  

Procedures  f o r  making t h e  e l e c t r i c a l  
connec t ions  between c a r r i e r  system compo- 
n e n t s  a r e  s i m i l a r  t o  t h o s e  f o r  t h e  d i s -  
p a t c h e r ' s  i n s t a l l a t i o n  (pa ragraph  6.4.1). 
For t h e  i n s t a l l e r ' s  s a f e t y ,  t h e  t r o l l e y  
shoe should be removed from t h e  t r o l l e y  
l i n e  ., 

Proper  c a b l e  p r o t e c t i o n  w i l l  reduce 
t h e  downtime of t h e  communication system 
and preven t  a c c i d e n t s ,  such a s  l o o s e  ca- 
b l e s  t r i p p i n g  up mine personne l  when en- 
t e r i n g  o r  l e a v i n g  t h e  v e h i c l e .  The in -  
t e r c o n n e c t i n g  c a b l e s  should be l o c a t e d ,  
i f  p o s s i b l e ,  away from a r e a s  occupied by 
mine personne l  o r  s u p p l i e s .  This  w i l l  
p reven t  c u t t i n g  and c rush ing  of t h e  ca- 
b l e s  caused by s h i f t i n g  loads .  

Heavy-duty p l a s t i c  t i e s  o r  c a b l e  
clamps should be used t o  l a s h  t h e  cord t o  
t h e  frame of t h e  v e h i c l e .  I f  p o s s i b l e ,  
t h e  c a b l e  should be run under overhanging 
p a r t s  of t h e  frame t o  p r o t e c t  i t  from 
f a l l i n g  d e b r i s  and/or  d r i p p i n g  water .  
Enough s l a c k  should be l e f t  t o  form a  
d r i p  loop t o  p reven t  condensate  from run- 
n i n g  down t h e  cord and i n t o  t h e  r e a r  of 
t h e  connector .  A l l  h o l e s  i n  t h e  frame 
through which t h e  c a b l e  runs  should be 
gromnneted. The c a b l e  should n o t  be run 
over  s h a r p  edges t h a t  might abrade  i t .  
Excess c a b l e  should be n e a t l y  c o i l e d  and 
secured  w i t h  p l a s t i c  e l e c t r i c a l  t a p e  o r  
c a b l e  t i e s  and then  clamped t o  t h e  frame. 
The c a b l e  shou ld  never be s t r e t c h e d  be- 
tween clamps; t h i s  w i l l  l e a v e  i t  i n  t en-  
s i o n ,  caus ing  an e l o n g a t i o n  of t h e  insu-  
l a t i o n  and t h e  conductor .  I n  a d d i t i o n ,  



t h e  j a c k e t  w i l l  l o s e  a  cons iderab le  p a r t  
of i t s  r e s i s t a n c e  t o  mechanical damage, 
making i t  vulnerab le  t o  c u t t i n g ,  t e a r i n g ,  
and abrasion.  

6.5 C a r r i e r  Current  Hoist  Phone 

C a r r i e r  c u r r e n t  h o i s t  phones u t i l i z e  
e x i s t i n g  phys i ca l  conductors ( t h e  h o i s t  
rope)  f o r  a  t ransmiss ion  medium. Typical  
h o i s t  r a d i o  hardware is shown i n  f i g u r e  
6-6. 

6.5.1 Cage 

The cage equipment c o n s i s t s  of t he  
t r a n s c e i v e r ,  which con ta in s  a  speaker ,  
microphone, and push-to-talk switch,  a  
b a t t e r y ,  gene ra l l y  of t he  lead-acid type,  
a  cage coupler ,  and the  connect ing ca- 
b les .  The t r a n s c e i v e r  is t h e  only u n i t  
t h a t  must be mounted wi th in  t h e  cage, 
where space is usua l ly  a t  a  premium. For 
t h a t  reason,  it should be recessed  i n  t h e  
cage wall .  The b a t t e r y  must be mounted 
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FIGURE 6-6. - Hoist radio hardware. 



in an upright position either inside the 
cage or on top. Mounting the battery on 
the top of the cage provides early access 
for charging or replacement. The cage 
coupler is bolted to the hoist rope above 
the cage with the conical section up to 
act as a rock shield. It is suggested 
that the battery be placed within a pro- 
tective enclosure to prevent a short cir- 
cuit which could be caused by debris. Be 
sure the cable and unit connectors are 
clean before mating them. Conductive 
dust in a connector interface may cause 
the equipment to malfunction. Cables be- 
tween the battery, transceiver, and cou- 
pler should be strategically placed to 
avoid damage. Cable clamps should be 
used to take up slack; a loose cable is a 
hazard to personnel and equipment. It is 
suggested that cables be run through 
heavy-gage conduit. 

to or suspended from the headframe struc- 
ture. The coupler cable from the head- 
frame coupler to the transceiver should 
be run through conduit. 

6.6 Summary 

Tables 6-1 through 6-4 are basic 
checklists for four types of installa- 
tion: Pager phone, carrier phone, hoist 
phone, and cable. It is evident that not 
all criteria are covered in these basic 
checklists. Additional items that are 
peculiar to a specific installation may 
be added. 

There are some procedures associated 
with any installation. They are 

READ INSTRUCTIONS BEFORE STARTING! 

DO IT SAFELY! 
6.5.2 Hoistroom and Headframe 

DO IT CAREFULLY! 
The hoistroom equipment is shown j-n 

the upper part of figure 6-6. The hoist- 
room will contain the power supply, 
transceiver, push-to-talk foot switch, 
and microphone. The power supply and 
transceiver may be wall mounted. It is 
best to leave at least 6 inches between 
the power supply and transceiver, and the 
power supply should not be mounted below 
the transceiver. The microphone should 
be placed so that it can be within 2 
inches of the operator's mouth while the 
operator has both hands on the hoist con- 
rols. The foot switch should be in easy 
reach of the operator's foot while the 
operator is at the controls. 

CHECK IT THOROUGHLY ! 

SEEK HELP IF NECESSARY! 

Short cuts in installation will 
probably lead to equipment malfunction or 
damage. All communications equipment 
should. be tested with transmissions to 
and from another unit after installation. 

A little extra time spent in the in- 
stallation phase of a communication sys- 
tem can mean the difference between a 
reliable, well-managed system and an 
undependable system requiring frequent 
maintenance. 

The headframe coupler is located at 
the top of the shaft. It may be clamped 



TABLE 6-1. - Pager phone i n s t a l l a t i o n  b a s i c  c h e c k l i s t  

TABLE 6-2. - C a r r i e r  phone i n s t a l l a t i o n  b a s i c  c h e c k l i s t  

I tem 
1. Has t h e  exposed a r e a  of t h e  cab l e  been sea l ed  wi th  e l e c t r i c a l  

t a p e  t o  keep ou t  moisture? 
2. Is t h e  d r i p  loop pos i t ioned  properly t o  keep condensate from 

g e t t i n g  i n t o  phone? 
3. Is t h e  t ens ion  i n  t h e  sp r ing  te rmina ls  s u f f i c i e n t  f o r  a  good 

connect ion between the  wi re  and phone? 
4. Is t h e  twist- to- lock connector i n  t h e  locked pos i t i on?  
5. Has t h e  b a t t e r y  been t e s t e d ?  
6. Have spa re  fu se s  been provided? 
7. Has t h e  phone been c a l l e d  from a d i s t a n t  phone and been found 

operab le?  
8. Is t h e  volume s a t i s f a c t o r y  o r  has  t h e  a m p l i f i e r  been ad jus ted  

f o r  proper  loudness? 
9. Is t h e  phone mounted a t  a  proper he igh t  f o r  convenience? 

10. Is an i n s u l a t i n g  m a t  o r  dry planking provided on which t h e  
u s e r  may s t and?  

11. Is a l l  c ab l ing  secured and pro tec ted  from passing machinery? 
12. Are a l l  s p l i c e s  QUALITY s p l i c e s ?  
13. Are t h e  cab l e s  heavy enough? 

Yes 

I tem 
1. Is t h e  microphone-speaker assembly wi th in  easy  reach? 
2. Is t h e  t r a n s c e i v e r  p ro t ec t ed  from temperature extremes (away 

from power condi t ion ing  u n i t ) ?  
3. Is t h e  power condi t ion ing  u n i t  mounted s o  personnel  w i l l  no t  

come i n  con tac t  w i th  i t ?  
4. Is t h e  power condi t ion ing  u n i t  covered by a  p r o t e c t i v e  g r i l l e ?  
5. Has t h e  b a t t e r y  been t e s t e d  under load? 
6. Have mating s u r f a c e s  of connectors  been inspec ted  and 

c leaned?  
7. Have a l l  c ab l e  connectors  been f i rmly  joined t o  t h e  u n i t s ?  
8. Are threaded connectors  t igh tened?  
9. Have a l l  c h a s s i s  and case  grounds been wired t o  e a r t h  ground? 

10. Can t h e  microphone cord become entangled i n  t h e  veh ic l e  
c o n t r o l s ?  

11. Are cab le s  pro tec ted  from abras ion?  
12. Are a l l  components mounted low enough s o  t h a t  minimum roof 

c l ea rance  has  no t  increased?  
13.  Has s u f f i c i e n t  c learance  been given t o  a l low easy removal of 

acces s  covers ,  hinged pane ls ,  e t c .  ? 
14. Are t h e  br idg ing  c a p a c i t o r s  i n  p l ace  on a l l  s e c t i o n a l i z e d  

t r o l l e y  l i n e s ?  

No Comments 

Comments Yes No 



TABLE 6-3. - Hoist  phone i n s t a l l a t i o n  b a s i c  c h e c k l i s t  

TABLE 6-4. - Telephone cab l e  i n s t a l l a t i o n  b a s i c  c h e c k l i s t  

Comments I tem 
1. Is t h e  microphone of t h e  t r a n s c e i v e r  a t  a  proper  he igh t  

(mouth l e v e l )  f o r  average person? 
2. Is t h e  b a t t e r y  a c c e s s i b l e  f o r  charging o r  replacement? 
3. Is t h e  cage couple r  f i rmly  mounted? 
4. Have mating s u r f a c e s  of connectors  been inspec ted  and 

c leaned?  
5. Have cab l e  connectors  been f i rmly  jo ined  t o  t h e  u n i t s ?  
6. Are threaded connectors  t igh tened?  
7. Are cab l e s  p ro t ec t ed  from damage? 
8. Have any s l a c k  cab l e s  been t i e d  down (clamped)? 
9. Is headframe couple r  f i rmly  connected t o  o r  suspended from 

headf rame? 
10. Are microphone and push-to-talk switch near  h o i s t  c o n t r o l s ?  
11. Is t h e  t r a n s c e i v e r  frame f i rmly  a t t a ched  t o  t h e  cage? 
12. Have a l l  completed connect ions  been sprayed wi th  s i l i c o n e  or  

o t h e r  mo i s tu r e - inh ib i t i ng  spray?  

and gage)?  
2. Is t h e  cab l e  supported a t  t h e  proper  i n t e r v a l  (approximately 

10 f e e t  f o r  tw i s t ed  p a i r  o r  f igure-8  cab l e  and 5 f e e t  f o r  
l e aky  f eede r )  ? 

3. Do d r o p l i n e s  have s t r a i n  r e l i e f  on main l i n e  and t a p  l i n e ?  
4. Are s p l i c e s  mechanical ly  sound and p ro t ec t ed  from moisture? 
5. Is s t r a i n  r e l i e f  used a t  s p l i c e s ?  
6. Have l i g h t n i n g  a r r e s t o r s  been used according t o  code? 
7. Has e x t r a  i n s u l l a t i o n  been provided where t h e  cab l e  c ro s se s  

t h e  t r o l l e y  o r  o t h e r  high-voltage l i n e s ?  
8. Is t h e  c a b l e  pos i t i oned  ou t  of t h e  way of machinery and 

secured  i n  p lace?  
9. Are a l l  s p l i c e s  QUALITY s p l i c e s ?  

Item 
1. Has proper  cab l e  been s e l e c t e d  according t o  system plan ( t ype  

Yes No 

Yes No Comments 
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